Interaction of SDS with Na+/K+-ATPase: SDS-solubilized enzyme retains partial structure and function.
Because nearly all structure/function studies on Na(+)/K(+)-ATPase have been done on enzymes prepared in the presence of SDS, we have studied previously unrecognized consequences of SDS interaction with the enzyme. When the purified membrane-bound kidney enzyme was solubilized with SDS or TDS concentrations just sufficient to cause complete solubilization, but not at concentrations severalfold higher, the enzyme retained quaternary structure, exhibiting alpha,alpha-, alpha,beta-, beta,beta-, and alpha,gamma-associations as detected by chemical cross-linking. The presence of solubilized oligomers was confirmed by sucrose density gradient centrifugation. This solubilized enzyme had no ATPase activity and was not phosphorylated by ATP, but it retained the ability to occlude Rb(+) and Na(+). This, and comparison of cross-linking patterns obtained with different reagents, suggested that the transmembrane domains of the enzyme are more resistant to SDS-induced unfolding than its other domains. These findings (a). indicate that the partially unfolded oligomer(s) retaining partial function is the intermediate in the SDS-induced denaturation of the native membrane enzyme having the minimum oligomeric structure of (alpha,beta,gamma)(2) and (b). suggest potential functions for Na(+)/K(+)-ATPase with intrinsically unfolded domains. Mixtures of solubilized/partially unfolded enzyme and membrane-bound enzyme exhibited cross-linking patterns and Na(+) occlusion capacities different from those of either enzyme species, suggesting that the two interact. Formation of the partially unfolded enzyme during standard purification procedure for the preparation of the membrane-bound enzyme was shown, indicating that it is necessary to ensure the separation of the partially unfolded enzyme from the membrane-bound enzyme to avoid the distortion of the properties of the latter.